The influence of lysophosphatidic acid on platelet protein phosphorylation.
Lysophosphatidic acid (LPA) is a lysophospholipid that is produced during thrombin stimulation of platelets, which can promote platelet aggregation. The mechanism of the effect of LPA was explored in normal platelets and in platelets from a patient with a storage pool deficiency (SPD). A comparison with other lysophospholipids showed that only LPA exerted significant effects to cause or potentiate platelet aggregation. Aspirin, an inhibitor of prostaglandin endoperoxide synthetase, had little effect on LPA-induced aggregation, but completely blocked LPA-induced serotonin secretion. LPA also promoted phosphorylation of myosin light chain (MLC), a 47 kilodalton (kDa) protein, and actin-binding protein. Aspirin significantly inhibited the phosphorylation of the 47-kDa and actin-binding proteins at 3-8 min after the addition of LPA, but had no effect on protein phosphorylation within the 1st min and had no significant effect on MLC phosphorylation. In SPD platelets, aspirin partially inhibited both aggregation and phosphorylation of the 47-kDa protein (less than 30% inhibition) and MLC (less than 40% inhibition) at time points of 1 min or less. The addition of ADP to SPD platelets enhanced the LPA response in platelets either pretreated or not pretreated with aspirin. Studies with SPD platelets indicate that thromboxane and secreted ADP contribute to, but are not necessary for, LPA-induced aggregation and phosphorylation. A23187 (a calcium ionophore) and LPA showed some selectivity to promote MLC as opposed to the 47-kDa protein phosphorylation, particularly at low concentrations of agonists and at earlier time points. The protein phosphorylation changes seen are consistent with a role for MLC phosphorylation in the granule centralization promoted with LPA.